Objective: To investigate the impact on patient waiting times of a role substitution model introducing an advanced allied health practitioner as the first point of contact within a geriatric outpatient context. Methods: A pre-to postintervention design was used to determine impact over a five-year period (2008)(2009)(2010)(2011)(2012). All patients referred to the geriatric specialist outpatient department were included (n = 1514). Data relating to waiting times were analysed using one-way ANOVA and post hoc Tukey tests to determine effects on patient waiting times. Results: Waiting times were reduced from an average of 82 to as low as 35 days, in a context of increasing referral rates. Medical specialist capacity was increased through improvements to available outpatient times and reduced appointment lengths. Patients seen within their designated triage category timeframe increased from 47 to 86%. Conclusion: Health professional substitution in geriatrics can be an effective intervention for reducing patient waiting times and improving access to care.
Introduction
Health services have been reported as having 'access-block', with patients experiencing increasingly long waiting times [1] [2] [3] [4] . This block has been attributed to a shortage of medical specialists [3, [5] [6] [7] . A number of specialities have been affected by current shortages and predicted shortages, including orthopaedics and geriatrics [8] [9] [10] [11] [12] . Some of these shortages relate to an ageing workforce, difficulty with the way services are delivered, public versus private providers, location of the specialists' practice -particularly in rural and remote regions of Australia, and an inability to attract trainees [2, 8, [12] [13] [14] [15] [16] .
Longer waiting lists have been proposed to equate to poorer patient outcomes. Poorer outcomes may be due to longer waiting times resulting in more time to diagnosis or treatment, thus allowing progression of disease or an avoidable event, such as hospital admission and emergency department presentation [2, 4, 10, 13, 17, 18] .
In previous decades, efforts made by health services to identify and respond to these deficits have generally focused on targeting incentives to increase medical specialist numbers and activity levels [8, 10, 19, 20] . However, there remains an issue of access-block to medical specialist care. More recent solutions to address long waiting lists have focused on role substitution, or task transference from medical practitioners, and the development of new roles such as the nurse practitioner, physician assistant and the advanced allied health practitioner [1, [21] [22] [23] . Successes with utilising expanded allied health profession roles to reduce patient waiting times to care and releasing medical specialist time for more complex care have been increasingly reported in the literature [5, 6, 18, [21] [22] [23] . These new roles typically involve non-medical health practitioners, who have extensive experience in a particular patient population or diagnostic group, receiving additional training to perform tasks usually performed by medical practitioners.
With a larger proportion of the world's population expected to live longer and with more chronic disease, there is a predicted increased pressure on already stretched health-care services. Frail older people are more susceptible to negative impacts due to longer waiting times for care than generally healthy populations [4, 17, 24] . The speciality area of geriatric medicine has been identified as the logical leader in provision of care for this vulnerable population [10, 14] . However, geriatric medicine has a documented worldwide shortage, and difficulty attracting trainees [8] [9] [10] 12, 14] . A shortage of appropriately trained staff can result in inappropriate and costly emergency presentations and inpatient admissions. Thus, research into innovative models to reduce the wait for specialist aged care is critical [14, [18] [19] [20] .
Successes with role substitution reducing patient waiting times to care and releasing medical specialist time for more complex care have been increasingly reported in the literature [5, 6, 18, [21] [22] [23] . In Australia, the state of Queensland undertook a large-scale workforce redesign program [25] . One of these programs was an aged care redesign, implementing a new extended scope advanced health practitioner (adv HP) role, which provides the context for this study.
This study reports the impact on patient waiting times of a role substitution model introducing an advanced allied health practitioner as the first point of contact within geriatric outpatient services.
Methods
Advanced health practitioner integration process Within a regional hospital, two adv HPs were mentored by a group of geriatricians working as a first point of contact in the specialist outpatient department of a regional hospital in Australia. Tasks undertaken included assessment, interpretation of test results, ordering selected diagnostic tests, referring to medical or allied health specialists and community support services.
The health organisation trained the adv HPs in targeted skills such as medical imaging requesting procedures, pathology procedures, dementia assessment and management, dysphagia screening, balance and strength screening. Local on the job training occurred within a mentorship framework, similar to the medical registrar program. Additionally, a monthly peer mentoring group for the adv HPs across all trial facilities within the state was facilitated. A steering group of senior clinicians and high-level managers met monthly to oversee the project and provide clinical governance for the duration (two years).
All referrals were triaged and categorised jointly by the adv HP and a geriatrician on a weekly basis. Australian specialist outpatient departments use a clinical categorisation code for all referrals received. These categories determine the urgency of the referral:
• Category 1 (Cat 1): urgent. To be seen within 30 days.
• Category 2 (Cat 2): to be seen within 90 days.
• Category 3 (Cat 3): to be seen within 365 days.
Referrals received for patients residing in high-level care facilities such as nursing homes were redirected to other service providers in accordance with organisational guidelines. The postimplementation participant group included all patients referred to the specialist geriatric outpatient service and seen during the period 2011-2012.
Data collection
Most participant data used for the study were routinely collected by the hospital as part of their corporate reporting system. Data were collected both retrospectively (pretrial) and prospectively (post-trial) over a five-year period. Data relating to waiting times including referral details, appointment dates (for both the geriatrician and adv HP) and relevant admission details were extracted from the Hospital-based Information Collection System by an experienced data manager and made available to the researchers. The data were cross-checked with a research-specific Excel TM database. This cross-checking was deemed necessary due to the multiple facilities, and the outpatient clinics were located to identify and validate any administrative errors. Any anomalous data that could not be verified were removed. All data elements missing a variable or having a zero or negative wait time were removed under the assumption that these were caused by a hospital administrative error (n = 187, representing 11% of the initial data). Following this validation process, the final data set (n = 1514) was de-identified for analysis.
Statistical analyses
To investigate the impact of the adv HP model on patient waiting times, three time periods, preimplementation of the adv HP model (2008) (2009) , model implementation year (2010) and postimplementation of the adv HP model (2011-2012), were compared using SPSS Grad pack v22.0. Mini Tab was utilised to generate the graphics. A one-way, between subjects, analysis of variance was conducted to compare the effect on patient waiting times of the adv HP role implementation. A post hoc Tukey test was undertaken to determine the differences between groups. A chisquare test of independence was undertaken to explore the relationship between meeting the assigned triage category pre-and postmodel implementation.
Waiting times were defined as the difference in days between receipt of the referral and first face-to-face consultation. Referral rates were collated to account for demand effects. Outpatient services were also measured in terms of appointment types -new versus review, and patient throughput. Appointment type and lengths were noted preimplementation and postmodel for medical availability and patient throughput comparisons.
Results
Data from 1514 patients were analysed. Patient waiting times ranged from 0 day wait to 636 days, with a mean of 83.0, SD 80.86. The majority of patients (75%) were referred from general practitioners for memory or cognitive problems. Demographic data were not available for all patients during the five-year study period due to corporate reporting system limitations. Where data were available for n = 414, the percentage of men referred was 52%, women 48%. Most of the patients referred were older than 65 years (89%), with a smaller proportion of patients younger than 65 years (11%).
The model phase, time period, number of participants, mean wait time and median wait time are displayed in Table 1 .
The one-way ANOVA showed there was a significant difference in the mean for patient waiting time pre-to postmodel implementation, F(2,1511) = 35.08, P < 0.001 (premodel = 82 days wait; postmodel = 69 days wait; Table 1 ). A post hoc Tukey test of difference in means was undertaken to determine where these differences occurred, and found a significant difference in patient wait time for all model phase comparisons -pre-versus implementation; pre versus post; and implementation versus post (n = 1514; pre = 82; implementation = 111; post = 69; P < 0.001; CI 95%) ( Figure 1 ). As expected, there was an increase in average patient waiting time during the implementation year (as compared to premodel) likely due to the merging of the two separate wait lists; however, the wait times were noted to reduce postmodel (mean wait time = 69 days). Additionally, this reduction in mean waiting time was observed, whilst managing the postmodel increased referral stream, and thus, the model was able to accommodate higher rates of referrals (Figure 2 ). Average referral rates premodel were 22.75 referrals/month, in comparison with 46.66 referrals/month postimplementation.
The differences in mean waiting times are displayed in Figures 1 and 2 .
All patient waiting times for the 5-year study period have been included in Figure S1 (Supporting information).
An additional finding was the decreased average wait times observed by category (i.e. triage determined urgency). The percentage of patients seen within the assigned category timeframe varied, with the highest percentages achieved during the postmodel years 2011 = 63%, 2012 = 86% (premodel years 2008 = 47%, 2009 = 70%; implementation year 2010 = 48%). A chi-square test was performed to examine the relationship between meeting the assigned triage category timeframe pre-versus postmodel. The relationship between these variables was significant, X 2 (6, n = 1514) = 30.87, P < 0.001. Patients were more likely to be seen within their designated triage category timeframe postimplementation than pre-implementation.
During the last 6 months of the data collection period, all patients referred to the geriatric outpatient service met Category 2 requirements (i.e. seen <90 days) with an average wait time of 35 days (median 33, SD 21.84, IQR 17-48.25).
Patient throughput was improved, with an increase in the number of new patient appointments scheduled (and fewer review appointments). Reduced geriatrician appointment length (reduced from 60-90 minutes to 15-45 minutes) was also observed via changes to appointment scheduling systems. The 15-minute appointment slots were implemented specifically for joint clinics between the geriatrician and adv HP, with the adv HP undertaking the majority of patient assessment, the geriatrician focusing on diagnostics and medication. This reduced the overall number of patient appointments required. The ratio of new versus review appointments improved premodel to postmodel from 1:2.32 to 1:1.28. Discharge rate percentages increased from 12% premodel to 19% postmodel. The new to review appointment ratios, discharge rates and appointment length changes are displayed in Table 2 .
Discussion
The business of health care is changing rapidly. People are living longer -and with more chronic diseases [8, 10, 14, 19] . The negative impact of disability and associated health-care costs may be reduced if these diseases are managed in a timely fashion [19, 26, 27] .
The purpose of this study was to highlight the impact on patient waiting times to geriatric outpatient services resulting from an adv HP role acting as the first point of contact within this setting, in contrast to traditional models. The results support the findings of similar studies that found introducing the role of an extended scope adv HP can assist in reducing outpatient waiting times (measured in days) [3, 5, 22, 23] . These current results were demonstrated in a unique context, geriatric outpatients, in contrast to previously reported adv HP roles within orthopaedic outpatient and emergency departments [3, 5, 7, [21] [22] [23] . Of clinical importance, results of this study also indicate that the adv HP model not only significantly reduced patient wait times; in addition, the model increased capacity in available treatment time, which enabled all referred patients to be seen within the urgency triage category allocated, even in an environment of increasing referral numbers. These results are important, given that international studies have found a causal relationship between waiting times and poorer patient outcomes, particularly for older people, who are also more likely to have multiple chronic conditions [2, 4, 13] .
Waiting times for care or 'access' to care is discussed in the literature as one measure of the efficiency of the health-care system [2, [18] [19] [20] . Waiting times can be influenced by demand for service and supply of services to meet this need. Two of the key-contributing factors on supply and demand are the increasing proportion of the aged population and increased complexity of this patient group resulting from multiple chronic conditions. Interestingly, much of the modern extension of life years has been attributed to advances in technology and pharmaceuticals [28] . In turn, these two stimuli have generated a super specialisation of the medical professions. The combination of these three influences contributes to the vast majority of health-care spending increases, particularly long-term chronic conditions and their associated diagnostic and treatment requirements [10, 19, 26] . Furthermore, referral to medical specialists has become more prevalent, with general practitioners required to manage patients' care across multiple areas of medical specialty. It could be argued that this medical specialisation has potentially created not only the reported specialist shortages but also, subsequently, the increased referrals for specialist opinion, which have contributed to extensive waiting lists. For example, many specialists triage each patient, see them for an initial assessment, send them away for further tests or conservative management, then review the patient multiple times. In the case of postoperative surgery review, this is often scheduled according to set time periods and booked a year in advance -further adding to waiting list time frames [3] .
Long waiting times for care have been associated with adverse health events or poorer patient outcomes attributed to increased time to diagnosis or treatment [2, 13, 17, 19] . It is important to consider that the typical person on a geriatric medicine clinic waiting list is frail, has multiple chronic conditions, multiple medications and is thus highly likely to be more susceptible to a negative consequence of waiting for treatment than a younger healthier individual [4] . Increasing or long waiting times are often front and centre for patient dissatisfaction and political attention. The current study suggests that the implementation of an adv HP role can help in the management of diseases in a timely manner in a geriatric setting.
Research suggests that there is a net effect on reducing patient waiting times through implementation of the new role, the adv HP, as a first point of contact, use of the role to review outpatients and release of medical consultant time from these two duties. The role of an adv HP as a first point of contact is to perform tasks such as triage, comprehensive assessment, request investigations, link with relevant service providers and initiate conservative treatment. In review clinics, this role has focused on managing treatment, requesting investigations and identifying patients that require medical intervention [5, 6, 23] . The current study found similar processes and results, and thus, the patients presenting to the geriatrician have a complete set of information to inform medical management on the first visit (rather than second or third), with shorter waiting times.
Studies focusing on aged care report the use of a comprehensive geriatric assessment or screening to obtain information across multiple modalities (cognitive, functioning, psychosocial), a task most senior allied health practitioners perform on a daily basis [14, 19, 24] . This multimodal assessment strategy equates well to a role substitution focusing on workflow. Allied health practitioners have been reported as highly capable and able to learn new skills to extend their scope by performing tasks not traditionally within their discipline, which is ideal for role substitution [22] . Role substitutions involving adv HPs have demonstrated reduction in waiting lists and improved patient flow for other specialities with medical practitioner shortages such as orthopaedics, rheumatology and emergency medicine [3, 5, 7, [21] [22] [23] . In the example of orthopaedics, the advanced scope practitioner not only reduced the surgeon's waiting list significantly but also freed up time from outpatient clinics to perform more surgery [23] . This current study has added knowledge within a new context, the geriatric outpatient setting, that an adv HP role improved utilisation of available geriatrician time. Geriatricians have been called to take a leadership role in both managing these older, complex patients and also in educating their medical colleagues [8] [9] [10] . The care of the older patient with chronic conditions is described as requiring additional training in 'non-medical' processes including more of a focus on multidisciplinary care [8, 10, 14, 18] .
Conclusion
Previous research has indicated that providing timely intervention via well-managed ambulatory (outpatient) care of older people with chronic conditions can reduce overall health-care costs and improved patient outcomes [13, 15, 18] .
The results of the current study indicate that incorporating an adv HP role as a first point of contact within a geriatric outpatient clinic can contribute to timely outpatient care.
The study was conducted in the local area serviced by a regional hospital in Australia, and hence, generalisability of the specific outcomes may be reduced. However, it remains likely that a model of adv HPs in a geriatric setting, albeit appropriately adapted, would be applicable to other settings.
Future research should investigate the impact of adv HP roles within other settings, such as paediatrics and primary care. Furthermore, a focus on waiting times including the impact subsequent waiting time reductions have on patient outcomes and satisfaction would add further supporting evidence and confirm the benefits of implementing advanced allied health practitioner roles.
